Reactions involving moisture sensitive reagents were carried out in flame-dried glassware under a nitrogen atmosphere using standard vacuum line techniques, and using anhydrous solvents. Anhydrous solvents (Et 2 O, THF, CH 2 Cl 2 and toluene) were obtained from an anhydrous solvent system (purified using an alumina column, Mbraun SPS-800). All other reactions were performed in standard glassware with no precautions to exclude air or moisture. Solvents and commercial reagents were used as supplied without further purification unless otherwise stated.
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Supporting Information
In vacuo refers to the use either a Büchi Rotavapor R-200 with a Büchi V-491 heating bath and Büchi V-800 vacuum controller; a Büchi Rotavapor R-210 with a Büchi V-491 heating bath and Büchi V-850 vacuum controller; a Heidolph Laborota 4001 with vacuum controller; an IKA RV10 rotary evaporator with an IKA HB10 heating bath and ILMVAC vacuum controller; or an IKA RV10 rotary evaporator with an IKA HB10 heating bath and Vacuubrand CVC3000 vacuum controller. Rotary evaporator condensers are fitted to Julabo FL601 Recirculating Coolers filled with ethylene glycol set to -5 °C.
Analytical thin layer chromatography was performed on pre-coated aluminium plates (Kieselgel 60 F 254 silica). TLC visualisation was carried out with ultraviolet light (254 nm), followed by staining with a 1% aqueous KMnO 4 solution. Flash column chromatography was performed on Kieselgel 60 silica in the solvent system stated. Automated chromatography was performed on a Biotage Isolera Four running Biotage OS578 with a UV/Vis detector using the method stated and cartridges filled with Kieselgel 60 silica.
Melting points were recorded on an Electrothermal 9100 melting point apparatus and are uncorrected.
Optical rotations were measured on a Perkin Elmer Precisely/Model-341 polarimeter operating at the sodium D line with a 100 mm path cell at 20 °C.
HPLC analyses were obtained using either a Shimadzu HPLC consisting of a DGU-20A5 degassing unit, LC-20AT liquid chromatography pump, SIL-20AHT autosampler, CMB-20A communications bus module, SPD-M20A diode array detector and a CTO-20A column oven; or a Shimadzu HPLC consisting of a DGU-20A5R degassing unit, LC-20AD liquid chromatography pump, SIL-20AHT autosampler, SPD-20A UV/Vis detector and a CTO-20A column oven. Separation was achieved using DAICEL CHIRALCEL OD-H and OJ-H columns or DAICEL CHIRALPAK AD-H, AS-H, IC and ID columns using the method stated. HPLC traces of enantiomerically enriched compounds were compared with authentic racemic spectra. H} 471 MHz) spectrometer at ambient temperature in the deuterated solvent stated. All chemical shifts are quoted in parts per million (ppm) and referenced to the residual solvent peak. All coupling constants, J, are quoted in Hz. Multiplicities are indicated by: s S3 (singlet), d (doublet), t (triplet), q (quartet), dd (doublet of doublets), dt (doublet of triplets), dq (doublet of quartets), tt (triplet of triplets), ddd (doublet of doublet of doublets) and m (multiplet). The abbreviation Ar is used to denote aromatic, Ph to denote phenyl, br to denote broad and app to denote apparent. NMR peak assignments were confirmed using 2D Infrared spectra were recorded on a Shimadzu IRAffinity-1 Fourier transform IR spectrophotometer fitted with a Specac Quest ATR accessory (diamond puck). Spectra were recorded of either thin films or solids, with characteristic absorption wavenumbers ( max ) reported in cm −1 . Mass spectrometry (m/z) data were acquired by electrospray ionization (ESI), atmospheric pressure chemical ionization (APCI) or nanospray ionization (NSI) either at the University of St Andrews or the EPSRC National Mass Spectrometry Facility, Swansea.
S4
Synthesis of (±)-1,2-Diols (±)-1,2-Diols 2 and 11-16 were synthesised according to the procedure given in the manuscript (2 and 11), or by following a literature procedure 1 (12-16 m, PhC(3, 5) H), m, PhC(2, 6 )H). Spectral data in accordance with the literature.
4
(±)-1,6-Diphenylhexa-1,5-diyne-3,4-diol 18 THF (1.4 mL, 17 mmol) was added to a solution of TiCl 4 (0.47 mL, 4.3 mmol) in anhydrous CH 2 Cl 2 (8.5 mL) under an N 2 atmosphere at r.t. and was allowed to stir for 30 seconds. Zinc powder (142 mg, 2.18 mmol) was added, and after a further 30 seconds TMEDA (0.95 mL, 6.4 mmol) was added. After a further 30 seconds, a solution of 3-phenylpropiolaldehyde (556 mg, 4.3 mmol) in CH 2 Cl 2 (4.5 mL) was added and the mixture allowed to stir at r.t. for 1 h. HCl (1 M) was added and the mixture extracted with EtOAc (3 × 20 mL). The combined organic fractions were washed with brine, dried (Na 2 SO 4 ), filtered and concentrated to give a residue, which was purified by Biotage flash silica column chromatography (040% EtOAc in hexane) to give a yellow oil, which was further purified by trituration with hexane to give (±) -1,6-diphenylhexa-1,5-diyne-3,4- m, ArH), m, ArH) . Spectral data in accordance with the literature. A solution of i-PrOH (63 L, 0.83 mmol) and 2,6-lutidine (105 L, 0.9 mmol) in anhydrous CH 2 Cl 2 (1 mL) was added to a stirred solution of trifluoromethanesulfonic anhydride (151 L, 0.9 mmol) in anhydrous CH 2 Cl 2 (1 mL) at 0 °C under an N 2 atmosphere, and the mixture allowed to warm to r.t. over 30 minutes. This solution was then added dropwise to a solution of (±)-1,2-diphenylethane-1,2-diol 2 (159 mg, 0.75 mmol) and 2,6-lutidine (87 L, 0.75 mmol) in anhydrous CH 2 Cl 2 (2 mL), and the mixture was allowed to stir overnight at r.t. HCl (1 M) was added and the mixture extracted with EtOAc (3 × 20 mL). The combined organic fractions were washed sequentially with HCl (1 M), saturated NaHCO 3 and brine, dried (MgSO 4 ), filtered and concentrated to give a residue, which was purified by Biotage flash silica column chromatography (020% EtOAc in hexane) to give 2-isopropoxy-1,2-diphenylethan-1-ol 9 as a colourless oil (71 mg, 37% According to the General Procedure, (±)-1,2-bis(4-methoxyphenyl)ethane-1,2-diol 11 (137 mg, 0.5 mmol), (i-PrCO) 2 O (83 L, 0.5 mmol), i-Pr 2 NEt (87 L, 0.5 mmol) and DMAP (6 mg, 0.05 mmol) in CH 2 Cl 2 (2.5 mL) gave (±)-2-hydroxy-1,2-bis(4-methoxyphenyl)ethyl isobutyrate S1 as a colourless solid (125 mg, 73%) and (±)-1,2-bis(4-methoxyphenyl)ethane-1,2-diyl bis(2-methylpropanoate) S2 as a colourless solid (21 mg, 10%). 
(±)-(E,E)-4-Hydroxy-1,6-diphenylhexa-1,5-dien-3-yl isobutyrate S5 and (±)-(E,E)-1,6-diphenylhexa-1,5-diene-3,4-diyl bis(2-methylpropanoate) S6
According to the General Procedure, (±)-(E,E)-1,6-diphenylhexa-1,5-diene-3,4-diol 17 (53 mg, 0.2 mmol), (i-PrCO) 2 O (50 L, 0.3 mmol), i-Pr 2 NEt (52 L, 0.3 mmol) and DMAP (2 mg, 0.02 mmol) in CH 2 Cl 2 (1 mL) gave (±)-(E,E)-4-hydroxy-1,6-diphenylhexa-1,5-dien-3-yl isobutyrate S5 as a colourless solid (24 mg, 36%) and (±)-(E,E)-1,6-diphenylhexa-1,5-diene-3,4-diyl bis(2-methylpropanoate) S6 as a colourless solid (44 mg, 54%). 
(±)-(E,E)-4-

(±)-4-Hydroxy-1,6-diphenylhexa-1,5-diyn-3-yl isobutyrate S7 and (±)-1,6-diphenylhexa-1,5-diyne-3,4-diyl bis(2-methylpropanoate) S8
According to the General Procedure, 
Hydrolysis of diesters
In some instances it was difficult to find conditions to separate the enantiomers of diesters by HPLC using a chiral support, and therefore these products were hydrolysed to the diol prior to HPLC analysis: LiOH•H 2 O (3 equiv.) was added to a solution of the diester (1 equiv.) in MeOH (0.3 M) and allowed to stir at 50 °C until completion, based on TLC analysis. The mixture was with EtOAc and washed sequentially with HCl (1 M), saturated NaHCO 3 and brine. The organic layer was dried (Na 2 SO 4 ), filtered and concentrated to give the diol product.
Kinetic Resolution of (±)-1,2-diphenylethane-1,2-diol 2
According to the General Procedure, (±)-1,2-diphenylethane-1,2-diol (64 mg, 0. 
Kinetic Resolution of (±)-1,2-bis(4-methoxyphenyl)ethane-1,2-diol 11
According to the General Procedure, (±)-1,2-bis(4-methoxyphenyl)ethane-1,2-diol (82 mg, 0.3 mmol), (i-PrCO) 2 O (75 L, 0.45 mmol), i-Pr 2 NEt (84 L, 0.48 mmol) and HyperBTM (1.0 mg, 0.003 mmol) in CHCl 3 (1.5 mL) gave (1R,2R)-1,2-bis(4-methoxyphenyl)ethane-1,2-diol (12 mg, 14%), (1R,2R)-2-hydroxy-1,2-bis(4-methoxyphenyl)ethyl isobutyrate (29 mg, 28%) and (1S,2S)-1,2-bis(4-methoxyphenyl)ethane-1,2-diyl bis(2-methylpropanoate) (55 mg, 44%).
1,2-Bis(4-methoxyphenyl)ethane-1,2-diol:
= +126 (c 0.25 in CHCl 3 ) {Lit. 
Kinetic Resolution of (±)-1,2-di-p-tolylethane-1,2-diol 12
According to the General Procedure, (±)-1,2-di-p-tolylethane-1,2-diol (73 mg, 0.3 mmol), (i-PrCO) 2 O (75 L, 0.45 mmol), i-Pr 2 NEt (84 L, 0.48 mmol) and HyperBTM (1.0 mg, 0.003 mmol) in CHCl 3 (1.5 mL) gave (1R,2R)-1,2-di-p-tolylethane-1,2-diol (6 mg, 9%), (1R,2R)-2-hydroxy-1,2-di-p-tolylethyl isobutyrate (34 mg, 36%) and (1S,2S)-1,2-di-p-tolylethane-1,2-diyl bis(2-methylpropanoate) (55 mg, 48%). 
1,2-Di
Kinetic Resolution of (±)-1,2-bis(4-(trifluoromethyl)phenyl)ethane-1,2-diol 15
According to the General Procedure, (±)-1,2-bis(4-(trifluoromethyl)phenyl)ethane-1,2-diol (105 mg, 0.3 mmol), (i-PrCO) 2 O (75 L, 0.45 mmol), i-Pr 2 NEt (84 L, 0.48 mmol) and HyperBTM (1.0 mg, 0.003 mmol) in CHCl 3 (1.5 mL) gave (1R,2R)-1,2-bis(4-(trifluoromethyl)phenyl)ethane-1,2-diol (7 mg, 7%), (1R,2R)-2-hydroxy-1,2-bis(4-(trifluoromethyl)phenyl)ethyl isobutyrate (48 mg, 38%) and (1S,2S)-1,2-bis(4-(trifluoromethyl)phenyl)ethane-1,2-diyl bis(2-methylpropanoate) (74 mg, 51%). 
1,2-Bis(4-
(
Kinetic Resolution of (±)-1,2-di(naphthalen-1-yl)ethane-1,2-diol 16
According to the General Procedure, (±)-1,2-di(naphthalen-1-yl)ethane-1,2-diol (94 mg, 0.3 mmol), (i-PrCO) 2 O (75 L, 0.45 mmol), i-Pr 2 NEt (84 L, 0.48 mmol) and HyperBTM (1.0 mg, 0.003 mmol) in CHCl 3 (1.5 mL) gave (1R,2R)-1,2-di(naphthalen-1-yl)ethane-1,2-diol (12 mg, 13%), (1R,2R)-2-hydroxy-1,2-di(naphthalen-1-yl)ethyl isobutyrate (41 mg, 35%) and (1S,2S)-1,2-di(naphthalen-1-yl)ethane-1,2-diyl bis(2-methylpropanoate) (68 mg, 50%). (naphthalen-1-yl) 
1,2-Di
Kinetic Resolution of (±)-(E,E)-1,6-diphenylhexa-1,5-diene-3,4-diol 17
According to the General Procedure, (±)-(E,E)-1,6-diphenylhexa-1,5-diene-3,4-diol (79 mg, 0. 
Kinetic Resolution of (±)-1,6-diphenylhexa-1,5-diyne-3,4-diol 18
According to the General Procedure, (±) -1,6-diphenylhexa-1,5-diyne-3,4-diol (78 mg, 0.3 mmol) , (iPrCO) 2 O (75 L, 0.45 mmol), i-Pr 2 NEt (84 L, 0.48 mmol) and HyperBTM (1.0 mg, 0.003 mmol) in CHCl 3 (1.5 mL) gave (3R,4R) -1,6-diphenylhexa-1,5-diyne-3,4-diol (4 mg, 5%), (3R,4R)-4-hydroxy-1,6-diphenylhexa-1,5-diyn-3-yl isobutyrate (41 mg, 41%) and (3S,4S)-1,6-diphenylhexa-1,5-diyne-3,4-diyl bis(2-methylpropanoate) (60 mg, 50%). 
Kinetic Resolution of (±)-2-isopropoxy-1,2-diphenylethan-1-ol 9
According to a modification of the General Procedure, (±)-2-isopropoxy-1,2-diphenylethan-1-ol (56 mg, 0.22 mmol), (i-PrCO) 2 O (20 L, 0.12 mmol), 0.13 mmol) and HyperBTM (0.7 mg, 0.002 mmol) in CHCl 3 (1.1 mL) gave (1R,2R)-2-isopropoxy-1,2-diphenylethan-1-ol (43 mg, 77%), (1S,2S)-2-isopropoxy-1,2-diphenylethyl isobutyrate (13 mg, 18%).
2-Isopropoxy-1,2-diphenylethan-1-ol:
= +4. Table  1 of manuscript). The best overall match was obtained when k 1 = 24; k 3 = 1.5; k 2 = 3.5; k 4 = 0.0583, indicating the first KR process is significantly faster than the second. The following data was used to generate Figure 1 
